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know a speciﬁc piece of information. By using over-claiming technique as a convenient method for measuring
FOK, this study aims to analyse if it varies systematically across different academic levels. It is worth to analyse
this issue because FOK may be inﬂuenced by the different curricular content learned in each course. Results
show that FOK of compulsory secondary school students (aged 15–16, n = 506) is signiﬁcantly lower than
that of students of upper secondary education (aged 16 to 17, n = 469), which in turn, is also signiﬁcantly
lower than that of the undergraduates (aged 18 andmore, n=968). Also, the research has found that FOK is sig-
niﬁcantly different depending on the specialization of the students in university. Finally, over claiming technique
is shown to be a new and simpleway to evaluate FOK, a construct that can contribute to a better understanding of
individual differences in academic learning.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Keywords:
Feeling of knowing FOK
Over-claiming
Secondary school
Baccalaureate
University degree programs1. Introduction
1.1. Feeling of knowing
The feeling of knowing (FOK) is a meta-cognitive impression or
awareness that refers to people's conﬁdence on their ability to recall
knowledge about a given item of information (Hanczakowski,
Zawadzka, & Cockcroft-McKay, 2014). In more plain words, FOK can
also be described as the signals that indicate whether a certain piece
of information is available in the memory store, and if it is worth
searching for it (Koriat & Goldsmith, 1996).
More concretely, the present article conceptualizes FOK as what
Koriat (2000) calls the subjective monitoring of knowledge, which in-
cludes both automatic and conscious parts of the meta-memory. In
their own words: “The subjective monitoring of knowledge, that is,
knowing about knowing, appears to constitute one of the deﬁning prop-
erties of consciousness, because consciousnesswould seem to imply not
only that I know something, but also that I know that I know it” (p. 150).
According to this author, FOK involves the intuitive everyday feeling of
knowing something, although sometimes one might not be able to re-
trieve it to the conscious memory, and it also comprises the intentional
process of recalling certain items of information, which means being
able to place it in the conscious space and reproduce it.), toni.castello@uab.cat
. This is an open access article underAfter these deﬁnitions, it is obvious that FOK is tightly connected to
the teaching and learning process in school because, to learn,we need to
connect the new information to the knowledge we already have, and
this process means, inevitably, recovering information from the memo-
ry. In this context, FOK may refer, among other issues, to the curricular
contents stored in the memory, to the judgements and feelings devel-
oped because of learning this content, and also to the motivational pro-
cesses that drive action during the whole process (Koriat, 2000). As the
curricular content varies and increases through successive academic
levels, it can be expected that the FOK may vary accordingly.
Moreover, experts on learning and individual differences will prob-
ably ﬁnd relevant the FOK's research, as it has implications on how peo-
ple learn and on how they judge the results of their learning. For
instance, some authors have found that FOK is based on study effort
(Koriat, Nussinson, and Ackerman, 2014) and also that it is inversely re-
lated to the amount of time invested in learning (Koriat and Ackerman,
2010).
Thus, the purpose of the present report is to provide a simple way to
ﬁnd out about the students' FOK, from secondary school to university,
and to describe the differences between courses in these educational
levels.
1.2. Characteristics of FOK
There are some issues about FOK that should be taken into account
when carrying out research on this construct. First of all, when people
are asked about the knowledge they have of a certain piece of informa-
tion, this knowledge may be more or less retrievable depending onthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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logical similarity with other contents, which can work as a priming cue
for unveiling itsmeaning (Hanczakowski et al., 2014). Indeed, when the
cue is substantial and evokes a sufﬁcient degree of familiarity, a pur-
poseful search for the meaning of the item is engaged, making the
FOK precision raise signiﬁcantly (Koriat & Levy-Sador, 2001; Sacher,
Isingrini, & Taconnat, 2013).
Also, according to Thomas, Bulevich, and Dubois (2012), there is a
larger increment in the FOK judgementmagnitude and later recognition
of the target when, beside the label, meaningful information about the
item is provided. Equally, contextual information can be signiﬁcant, as
when people have feedback about the correctness of their answers,
their FOK judgements and their accuracy also increase (Thomas,
Bulevich, & Dubois, 2011). These ﬁndings show that meta-knowledge
does not automatically change as real knowledge does, since it may
not be updated, or the real knowledge thatwas expected to be connect-
ed to themeta-knowledge label may have vanished. For instance, some
people may identify “logarithm” as a meta-knowledge label, but may
also be unable to retrieve any further information about the concept.
There is an intense debate about whether age can inﬂuence FOK.
Some authors (Sacher et al., 2013; Souchay & Isingrini, 2012) have
shown that older healthy adults have greater difﬁculty than young peo-
ple when recalling information and recognizing target words. They also
state that the magnitude of the FOK judgements in young people is
higher than that of the elder because the latter have negative beliefs
and theories about their memory abilities, underestimating their ability
to learn new materials and to recall already learned information. How-
ever, other experts have recently written against aging effects as they
have found that, although there are age differences in episodic FOKs, dif-
ferences disappear when FOK is related to semantic contents (Eakin,
Hertzog, & Harris, 2014).
In contrast, some accurate studies about the developmental traits of
FOK, carried out with children from 3 to 10 years of age, show that no
development-related trends in the accuracy of FOK judgements can be
found (Butterﬁeld, Nelson, & Peck, 1988; Locki & Schneider, 2010).
Besides, FOK has already generated awide amount of ﬁndings show-
ing the good inﬂuence this feeling has on academic achievement
(Winne & Nesbit, 2010), and the important role it plays in predicting
performance in school (De Carvalho Filho & Yuzawa, 2001). However,
only a few works focussed on the differences that can be observed in
the FOK of students from different academic levels, can currently
be found in the psychological literature. Among them, Locki and
Schneider (2010) indicate that as the complexity of curricular school
content increases in secondary education, a steady improvement in
meta-cognitive abilities through adolescence has to be reported.
Thus, it is a central concern of our approach to ﬁnd out whether this
ampliﬁcation of academic contents yields to differences in FOK in differ-
ent levels of secondary school, and in different university specialities as
well. If this were the case, the differences in FOK could be attributed, at
least partly, to the amount of times, and the depth, a given curricular
content has been studied in school. This approach stresses the effect of
instruction, rather than the mere effects of aging. However, academic
level is undistinguishable from age, since they usually have a parallel
increase; although this is true in a general sense, specialities in upper
secondary education and university undergraduates provide an appro-
priate platform to test this point.
1.3. Measurement of FOK
Meta-knowledge and meta-memory not only include labels of and
pointers to the real knowledge structures, they also contain an estima-
tion of the completeness of them. Therefore, FOK can be evaluated
both in binary terms -i.e. knowing something or not-, or in intensity
terms, that is, estimating the completeness of a given knowledge,
where zero would indicate that no knowledge exists and a convenient
upper value would point to the existence of an adequate knowledge.However, in strict epistemological terms, the completeness of a
knowledge structure is something difﬁcult to establish. For themajority
of people, it refers to the comparison of their own knowledge with
instructed knowledge or, alternatively, with the knowledge extracted
from authorised sources, like manuals, dictionaries or encyclopaedias.
Instead, psychologists often apply a speciﬁc task, which involves mea-
suring FOK by asking the participants to identify, from a list of contents,
which ones they should revise or study again, in order to achieve a bet-
ter understanding and recall of its meaning.
It is thus possible to presume that self-report instruments aimed at
measuring academic knowledge, are actually collecting the respon-
dents' FOK about the items in the survey. But these kinds of question-
naires often incorporate an important bias connected to social
desirability, that is, the respondents' intention to show themselves as
being better than the rating they would obtain from a reliable criterion,
such as intelligence tests scores or academic grades (Funder, 1995;
Poropat, 2014; Roczniewska & Kolańczyk, 2014).
Nevertheless, the process behind the social desirability response bias
when answering FOK questionnaires has not yet been tackled.Many ar-
ticles have been written about the control of the social desirability ten-
dency when answering personality questionnaires (e.g. Rogers &
Biesanz, 2015, to cite a very recent one), but up to this date, no informa-
tion aimed at controlling this bias in self-report questionnaires measur-
ing FOK and academic knowledge can be found.
This is true except for the work by Paulhus and his team (Paulhus,
Harms, Bruce, & Lysy, 2003; Paulhus&Harms, 2004), which is not exact-
ly related to social desirability but to another construct developed by
these same authors. They complain about the time and resources re-
searchers and counsellors devote at identifying social desirability bias
in personality questionnaires (as they have to ask the same questions
twice or must compare the answers with reliable criterions). So, to
avoid these inconveniencies, they present a measure of self enhance-
ment called “over-claiming” –also written ‘overclaiming’-, meaning
“…the tendency to claim knowledge about non-existent items”
(Paulhus et al., 2003, p. 891) and aimed at identifying the inclination
of some people to exaggerate their positive features when describing
themselves. From our point of view, this “over-claiming” concept can
be understood as being very close to the “social desirability” one.
The over-claiming technique is applied both to asses cognitive abili-
ty, via self-report questions, and to unveil the propensity to over-claim.
Hence, respondents are administeredwith a set of items combining true
academic concepts, like “asteroid” or “atomic number”, with foils−20%
of the items-, that is, words or concepts that do not actually exist and
have been created or fabricated to be plausible members of the real
items, as for example “ultra-lipid” or “plates of parallax”. Subjects are
asked to rate their familiarity with the targets, without being warned
that some of them are false.
Several authors have demonstrated that the over-claiming tech-
nique can be reliably used to estimate the individual's cognitive ability
togetherwith their response style, under the assumption that a person's
level of knowledge can bemeasured by the proportion of valid familiar-
ity claim relative to the percentage of over-claiming (Hülür, Wilhelm, &
Schipolowski, 2011; Pesta & Poznanski, 2009). In Paulhus and Harms
(2004) terms, this proportion is called “accuracy” and, as said, it is a
good estimation of the respondents' level of knowledge.
To conclude, the over-claiming technique can be conceptualized as
being close to the social desirabilitymeasures, and it is quick and simple
to apply. As we aim at using a fake detecting system when measuring
FOK, we think that, though being somewhat old, this technique is ap-
propriate to be applied to measure both FOK and the tendency to en-
hance the responses when answering a knowledge questionnaire.
1.4. Aims of the study
According to the presented background, FOK can be equivalent to
the “accuracy” in the over-claiming technique, that is, to the responses
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tion. Thus, the aim of the present research is to analyse the answers to a
set of 10 Spanish Baccalaureate items (containing 2 foils) in a large
group of students from compulsory secondary school to university,
precisely, the courses including and surrounding the Baccalaureate aca-
demic level. Hence, the three groups provide the following instructional
frameworks: (1) the compulsory secondary education students, have
not had any instructional contact with the contents, having only a pos-
sible random extra-curricular knowledge about them; (2) the Baccalau-
reate students have had one instructional contact with all the contents;
and (3) the university students have had more than one contact with
some of the contents, depending on their speciality.
Therefore, the following hypotheses are to be tested:
1. FOK or accuracy of the answers should increase with academic level.
More concretely: As Baccalaureate's curricular content will be used
to test the students' accuracy, the students of this academic level,
Baccalaureate, are expected to attain better accuracy outcomes
than the students enrolled in the pre-Baccalaureate course (compul-
sory secondary education, ESO).
2. Also, undergraduate students, who have already passed the Bacca-
laureate academic level, are expected to obtain, in average, better ac-
curacy or FOK results than all the other students in the sample.
3. However, if the curricular content inﬂuences the accuracy of the an-
swers to different kind of real items, this accuracy will vary depend-
ing on the university degree program the undergraduates are
enrolled in.
4. In contrast, the “foil” results are not expected to be different, neither
in connection to the educational level nor to the diverse university
degree programs, as they refer not to FOK but to a certain style of an-
swering psychological questionnaires.
2. Material and methods
2.1. Participants
The sample was composed of 1943 students, (39%males and 61% fe-
males, aged 15 to 30). On the one hand, 20 secondary education schools
from Barcelona (Spain) participated in the study. They had been select-
ed randomly from the 65 state-subsidized institutions in the ten city
districts, resulting in two schools of every district. The headmasters of
the schools agreed with the researches that both the students taking
4th course of secondary compulsory education (ESO; students aged
15–16) and the ones doing post-compulsory secondary school Bacca-
laureate (Bac; students aged 17–18) were to be administered with the
questionnaire. That totalled 975 students, 50.18% of the entire sample.
On the other hand, undergraduates from the three largest state uni-
versities in Barcelona (UB, Universitat de Barcelona; UAB, Universitat
Autònoma de Barcelona; UPC; Universitat Politècnica de Catalunya) also
participated in the study (Uni; n = 968). Their ages ranged between
18 and 30 years. They were taking courses of sciences (SC: sciences,
maths or engineering); social ﬁelds (SO: economy, journalism or teach-
ing); assistance subjects (AT: medicine, inﬁrmary, veterinary or psy-
chology); or humanities (HU: humanities or arts). Table 1 presents
more detailed background information on the participants.Table 1
Background information on the participants.
Education level University degree Males F
ESO 234
Bac 202
Uni SC 120
SO 81
AT 70
HU 58
Total sample 765 1As it commonly happens, the gender distribution by university spe-
ciality was signiﬁcantly different, χ2 (3968) = 77.33, p= 0.000, phi =
0.28, with more males in SC grades and more females in SO, AT and
HUmajors. In contrast, the percentage of males and females in second-
ary school, both in ESO and Bac, was the same, X2 (1975) = 0.99, p=
0.33, phi = 0.03.
2.2. Procedure
Data was gathered during two successive school years. Students
ﬁlled their questionnaires in class for 20 min, in a group setting; in-
formed consent was obtained from all the students as well as from
school principals and students' parents of minors.
2.3. Instruments
A questionnaire was speciﬁcally designed for the research. It includ-
ed a knowledge scale with the following items: 1. Atomic number; 2.
Chloraline; 3. Sonata form; 4.Mitosis; 5. Added-value; 6. Byte; 7. Age of En-
lightenment; 8. Tirquet disks; 9. Punic wars; and 10. Cosine. A group of 15
experts formed by 10 Bac teachers and 5 Educational Psychology uni-
versity lecturers created the scale based both on the Spanish Bac curric-
ular content and on previous scales developed by Paulhus and his
colleagues (Paulhus, 2002; Paulhus & Harms, 2004; Paulhus et al.,
2003). It was expected that the ESO students would not recognise
most of the items, while both the Bac and the university students
would be familiar with them.
The survey asked the students to place a tick on each item of the
scale, indicating their level of knowledge according to this gradation:
0 = I have never heard of it till now; 1 = I have heard this concept
but I am not able to say anything about it; 2 = I know the concept in
a generalway, and I think I could explain it a bit; 3= I know the concept
and I think I could describe it fairly well; 4= I am an expert on the con-
cept and I can explain it according to theﬁeld of knowledgewhere it be-
longs. From the 10 items, numbers 1, 4, 6 and 10 belong to sciences
courses, numbers 3, 5, 7, and 9 come from humanities and social areas
of knowledge, and ﬁnally numbers 2 and 8 are foils, so they were ex-
pected not to be recognized and consequently be ticked zero by all the
students. Otherwise, students saying they knew something about
those last two items were considered to be over-claiming.
2.4. Measures
• Academic level and Course. This one is the independent variable of the
study. The sample was divided into three educational levels: ESO, Bac
and Uni. In addition, the last educational level, Uni, was divided into
four groups according to the especiality in which the undergraduates
had been enrolled: SC (Sciences and Engineering), SO (Social Sci-
ences), AT (Education, Medicine and Psychology), and HU (Arts and
Humanities). In summary, the independent variable has 7 categories:
ESO, Bac, Uni (general), Uni SC, Uni SO, Uni AT and Uni HU.
• Accuracy or FOK. This is one of the dependent variables. It refers to the
result of taking, for each subject, the mean of their foils from the an-
swer to a real item. For example if a student answers 2 to theMitosis
item and his or her foil mean is 0.5, the accuracy result for Mitosisemales Total university degree Total education level
272 506
267 469
95 215 968
185 266
272 342
87 145
178 968 1943
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• Foils. This is the other dependent variable. It is themeanof the two an-
swers in the foil items of the questionnaire.
• Demographic information was obtained including age, gender, cur-
rent studies and current average academic grades.3. Results
An analysis of variance (ANOVA) was performed in order to test
whether there were signiﬁcant differences related to academic level in
the ten contents. Apart of the standard F index, the partial eta-squared
(ηp2) was obtained as a measure of the size effect, considering that a
partial eta-squared of 0.01 was small, 0.04 was moderate, and 0.1 was
large (Huberty, 2002); the observed power was also calculated. Post-
hoc comparisons were performed by Scheffé's test. All statistical tests
were bilateral with Type I error set at 5%.
Table 2 shows the means, plus and minus the standard deviations,
obtained by each group in each item, alongside with the statistical in-
dexes. Signiﬁcant differences were found in all items except for
Chloraline, which is a foil item. The other foil item, namely Tirquet
disks, showed signiﬁcant differences that post hoc comparisons made
explicit that involved only ESO students, who scored higher than Uni
students in this foil item, making Bac students non different from the
other two groups. It is also important to highlight that the average of
foil items was not signiﬁcant (F = 1.99; p= 0.137).
The sample analysis was performed regarding university speciality.
Results are displayed in Table 3.
The comparison of university specialities showed signiﬁcant differ-
ences in all cases except in the following items: Sonata form, Chloraline
and Tirquet disks, being the latter two foil items. As it happenedwith ed-
ucational level, the average of foils was not signiﬁcantly different (F =
0.20; p= 0.898).
The accuracy of FOK was also tested in order to determine whether
the educational actions had an effect on this variable. Results of this
analysis are shown in Table 4.
The results in Table 4 indicate that the accuracy of all the participants
is different depending on the academic level they are studying (the F in-
dexes make clear that signiﬁcant differences have been found in all the
cases).More concretely, the post hoc tests indicated that the students of
the three groups (corresponding to the three educational levels) were
signiﬁcantly different, except for the social contents, where the ESO par-
ticipants scored lower that the other two groups, Bac and Uni. It is also
worth noting that the accuracy scores increase togetherwith the educa-
tional level.
Finally, the same analysis was performed again, in this casewith uni-
versity speciality as the independent variable. Results can be found in
Table 5.Table 2
Real- and foil-items descriptors. ANOVA by educational level (n = 1943).
Item
Educational Level
ESO (n = 506) Bac (n = 469) Uni (n =
Atomic number 1.42 ± 1.30 2.00 ± 1.43 1.73 ±
Sonata form 0.73 ± 1.05 0.71 ± 1.09 1.01 ±
Mitosis 1.38 ± 1.47 2.13 ± 1.41 2.50 ±
Added-value 0.22 ± 0.65 0.67 ± 1.08 1.42 ±
Byte 1.75 ± 1.54 1.90 ± 1.42 2.28 ±
Age of Enlightenment 1.26 ± 1.26 1.53 ± 1.39 1.47 ±
Punic wars 1.39 ± 1.33 1.68 ± 1.31 1.61 ±
Cosine 1.04 ± 1.52 2.73 ± 1.28 2.45 ±
Chloraline 0.25 ± 0.66 0.24 ± 0.62 0.25 ±
Tirquet disks 0.25 ± 0.73 0.20 ± 0.57 0.15 ±The outcomes presented in Table 5 show that participants of all Uni
courses differed in the accuracy of knowledge of different types of con-
tent. Signiﬁcant differences were observed in the three dependent var-
iables, accuracy ST, accuracy SC and overall accuracy, being these
differences consistent with the branch of study. Accordingly, Post-hoc
contrasts of SC contents differentiate the highest scores of SC students
from the other three groups, as well as the AT group, that scored higher
than SO and HU undergraduates. A similar pattern was found in social
contents, where HUparticipants had the highest scores and differed sig-
niﬁcantly from the other three groups, while SO students scored higher
than SC andAT groups. Hence accuracy seems to be solidly related to the
instruction received in academic settings.
Nevertheless, when the eight real-content items are averaged in the
overall accuracy score, post-hoc comparisons showed signiﬁcant differ-
ences between the participants enrolled in Sciences and all the other
groups of students, which did not differ signiﬁcantly.4. Discussion
4.1. General discussion
It is quite obvious that not all the variance in the students' answers
to the proposed items can be explained by the different courses they
are taking in school. There are other variables that have not been
taken into account in this research, such as the cultural and economic
background of the students and their motivation to learn, that are of in-
terest as well. However, after the results it can be stated that although
the curricular content the students are learning at school does not inﬂu-
ence their foil answers, it seems to signiﬁcantly inﬂuence the accuracy
of the answers to the true knowledge questions.
Results indicate that the tendency to over-claim (measured by the
items called “foils”) remains stable both over the academic years and
among different university degrees. In general terms, ESO students,
Bac students and Uni students, have the same tendency to over-esti-
mate their feeling of knowing, that is, the three groups of students ex-
hibit the same behaviour when answering foils. Furthermore, data
indicates that undergraduates belonging to different areas of expertise
have also the same tendency to over-claim, no matter the speciality
they are reading at university. Therefore, over-claiming can be consid-
ered a stable trait which varies among individuals but receives no inﬂu-
ences attributable to age or academic level, at least in very young
children, like Locki and Schneider (2010) found, as well as within the
age range that has been investigated now. This assumption is different
from the one recently uttered by Kam, Risavy, and Perunovic (2015),
who question the legitimacy of the over-claiming technique as a meth-
od to detect response distortion. The conclusions of these and other au-
thors (Bäckström, Björklund, & Larsson, 2014; McPeek & Breiner, 2014)
have been however reached with personality or well-being models, in-
stead of FOK.F p value ηp2 Observed power968)
1.40 21.85 0.000 0.022 1.00
1.16 17.04 0.000 0.017 1.00
1.28 112.20 0.000 0.104 1.00
1.36 198.83 0.000 0.170 1.00
1.28 27.83 0.000 0.028 1.00
1.30 5.98 0.003 0.006 0.88
1.27 7.03 0.001 0.007 0.93
1.31 233.43 0.000 0.194 1.00
0.60 0.048 0.954 0.000 0.06
0.46 5.20 0.006 0.005 0.83
Table 3
Real- and foil-items descriptors. ANOVA by university degree (n = 968).
Item
University degree
SC (n = 215) SO (n = 266) AT (n = 342) HU (n = 145) F p value ηp2 Observed power
Atomic number 3.03 ± 1.19 1.17 ± 1.23 1.63 ± 1.21 1.07 ± 1.11 118.84 0.000 0.270 1.00
Sonata form 1.08 ± 1.18 0.95 ± 1.09 0.94 ± 1.12 1.18 ± 1.32 1.89 0.130 0.006 0.49
Mitosis 2.87 ± 1.17 1.90 ± 1.35 3.07 ± 0.89 1.72 ± 1.25 81.78 0.000 0.203 1.00
Added-value 1.43 ± 1.33 1.81 ± 1.49 1.10 ± 1.17 1.47 ± 1.41 13.99 0.000 0.042 1.00
Byte 3.00 ± 1.15 2.20 ± 1.27 1.98 ± 1.17 2.06 ± 1.29 34.12 0.000 0.096 1.00
Age of Enlightenment 1.26 ± 1.16 1.62 ± 1.30 1.20 ± 1.20 2.14 ± 1.46 22.35 0.000 0.065 1.00
Punic wars 1.40 ± 1.16 1.73 ± 1.22 1.28 ± 1.14 2.48 ± 1.42 35.97 0.000 0.101 1.00
Cosine 3.43 ± 0.93 2.27 ± 1.34 2.22 ± 1.21 1.86 ± 1.23 65.68 0.000 0.170 1.00
Chloraline 0.27 ± 0.66 0.27 ± 0.59 0.24 ± 0.58 0.19 ± 0.56 0.78 0.503 0.002 0.22
Tirquet disks 0.13 ± 0.48 0.16 ± 0.46 0.14 ± 0.42 0.19 ± 0.56 0.56 0.641 0.002 0.17
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est average score obtained in the foil items was just 0.25 (over a maxi-
mum of 4) a value that is clearly lower than most of the average
scores of real concepts that have not yet been part of the curriculum
in the lower educational level. That also illustrates that access to aca-
demic knowledge is not only caused by formal educational actions.
Till now, the differences in over-claiming or in social desirability
have been reported mainly with personality questionnaires, and they
refer to participants within a very wide range of age (13–97 years
old), belonging to samples of general population. The authors of those
research works (Luong, Charles, Rook, Reynolds, & Gatz, 2014; Stober,
2001; Vigil-Colet, Morales-Vives, & Lorenzo-Seva, 2013) have consis-
tently found that older adults display the tendency to answer question-
naires in a more socially desirable manner. However, this social
desirability increase associated to age has not been observed in the
present study, at least for the Chloraline foil item and for themean effect
of the two foil items. Nevertheless it has been observed signiﬁcantly and
openly opposite in the Tirquet disks foil item, with younger students
over-claimingmore than undergraduates, beingmiddle students undif-
ferentiated. A plausible explanation of such a voice of dissent can be
both the nature of the questionnaire that has been applied (assessing
feeling of academic knowledge rather than personality features) and
the age range of the participants, that are only students and not older
than 30, instead of the general population analysed in previous articles.
Furthermore, within this age range, the arguments posed by Sacher et
al. (2013), such as having actual memory losses, make no sense, since
this kind of mental deterioration typically happens to older people.
According to the results it is to be concluded, then, that for young
people who are still in secondary school or college, the educational
level does not have any important effect on the over-claiming tendency
when responding to cognitive assessment questionnaires. And this
statement can be modulated by adding that for some foils, such as the
Tirquet disks, contrary to what should be expected considering previous
research, the youngest students seem to have a higher level of over-
claiming when answering feeling of knowing questions.
Additionally, results indicate that the foils show statistically equiva-
lent results in the four groups of the analysed university careers or spe-
cialities. Thus, despite their hypothetical belonging to a particular ﬁeld
of knowledge -Chloraline could be associated to Chemistry, Biology or
Medicine, for instance- the answers of the undergraduates on both
items are all the same. And still more important, this similarity in theTable 4
Comparison of accuracy of knowledge depending on the type of contents. ANOVA by education
Level educational
ESO (n = 506) Bac (n = 469) Uni (n =
Accuracy Science 1.14 ± 0.92 1.97 ± 0.98 2.04 ± 0.9
Accuracy Social 0.65 ± 0.65 0.92 ± 0.73 1.18 ± 0.8
Overall Accuracy 0.90 ± 0.67 1.45 ± 0.68 1.61 ± 0.7results can only be observed with the foils, because with the accuracy
items, the university students' responses follow the expected tendency,
that is, the undergraduates in sciences score signiﬁcantly higher on sci-
ence items while humanities' students get higher marks on items that
are close to their area of knowledge.
In accuracy scores, as it was expected, secondary students got the
lowest results, baccalaureate students scored in themiddle, and univer-
sity students had the highest grades in accuracy, all differences among
the three groups being signiﬁcant. Therefore it could be stated that, in
general, academic level is associated to accuracy score, showing the ex-
pected effect of the further instruction of the contents. This point is cor-
roborated by the fact that sciences' items (Atomic number,Mitosis, Byte
and Cosine) get the highest score in the FOK expressed by undergradu-
ates taking courses of sciences, maths and engineering. Similarly, social
or humanities' items (Sonata form, Added-value, Age of Enlightenment
and Punic wars) show the highest valueswhen answered by undergrad-
uates enrolled in economy, journalism, teaching, humanities and arts'
degrees.
Finally, the highest and signiﬁcant mean accuracy for all the real
items has been obtained by students taking courses of sciences (SC),
maths and engineering. It is to notice, too, that undergraduates belong-
ing to assistance specialities (AT), such as medicine, inﬁrmary, veteri-
nary and psychology, often score in the middle of the grid, and that
occurs either with regard to science or to all the items, but not with
the set of social questions. This situation suggests that there exists an
uneven distribution of students, being the choice of a given speciality
not only a matter of casual preference but perhaps a matter of previous
knowledge and learning depth as well.
4.2. Limitations and future research
Feeling of knowing is an interesting variable in cognitive analysis
since it is closely related to meta-cognition and awareness. It could be
a sensitive index of knowledge if properly delimited and measured. In
general, results indicate that it is quite a reliable index, although some
contents may be inappropriate for estimating the slant it contains. The
case of Tirquet disks, the foil concept that showed an association with
age, is a clear hint that being a foil is not a clear-cut situation or an inher-
ent property of the concepts.
This content has produced a set of responses that did not match the
expectations and former results in the literature, showing an irregularal level (n = 1943).
F p value ηp2 Observed power968)
7 154.34 0.000 0.137 1.00
4 80.61 0.000 0.077 1.00
0 180.59 0.000 0.157 1.00
Table 5
Comparison of accuracy of knowledge depending on the type of contents. ANOVA by university degree (n = 968).
Item
University degree
F p value ηp2 Observed powerSC (n = 215) SO (n = 266) AT (n = 342) HU (n = 145)
Accuracy Science 2.88 ± 0.81 1.67 ± 0.92 2.03 ± 0.78 1.49 ± 0.90 108.27 0.000 0.252 1.00
Accuracy Social 1.09 ± 0.80 1.31 ± 0.87 0.94 ± 0.70 1.63 ± 0.94 27.94 0.000 0.080 1.00
Overall Accuracy 1.98 ± 0.67 1.49 ± 0.74 1.49 ± 0.59 1.56 ± 0.74 28.88 0.000 0.082 1.00
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other foil concept, namely Chloraline, that was equally misleading for
all educational levels, Tirquet disks seemed to be much more familiar
to the youngest students (those belonging to ESO level), thus reﬂecting
some closeness to a real object (probably belonging to the musical
world) that was far apart from the researchers' knowledge.
All in all, it illustrates that choosing the foils is a rather hazardous
task, and age differences, that were very congruent when referred to
real concepts, may add distortion factors associated to speciﬁc cohorts
that cannot be easily attained by researchers.
These considerationsnotwithstanding, the inadequate foil could also
shed some light into the feeling of knowing process: It has not been con-
trolled whether non-academic contents are believed to be known. As
long as all the tested contents were academic (compulsory common
contents of upper secondary education) they could create a different
impression than experiential knowledge in the participants' feeling of
knowing. It is not an absurdity therefore considering that usual, non-ac-
ademic knowledge could be felt as more real and, maybe, also more
solid than academic knowledge. For instance, some people could state
that they knowmore about “Facebook” than, say, about Atomic number.
This scenariowould involve that thedistortion is actually regular or pro-
portional to the perceived depth of understanding as those issues that
are felt as experiential would be expected to be better understood
and, consequently, foil concepts felt as experiential would also have a
higher value. In other words, if Tirquet diskswere considered as experi-
ential, non-academic knowledge by the youngest participants and as ac-
ademic knowledge by the oldest, differences in the observed scores
could be explained by the effect of the type of content (i.e. academic
or experiential) rather than by an educational effect. It is an interesting
line for future research.
Another point that requires clariﬁcation is whether over-claiming is
a personality trait or a cognitive system's distortion. For this purpose
evaluating personality traits, such as the tendency to take risks, along-
side with FOK responses would be an appropriate design prospect in
order to test possible associations.
4.3. Conclusions
It can be stated that the use of foils is adequate when assessing feel-
ing of knowing (FOK) in students, as their answers in this kind of items
are stable in general, from compulsory secondary education through
non-compulsory secondary education and until the end of university
studies. Moreover, the correction of real items via foils, resulting in
what has been called the accuracy score, is satisfactory when assessing
feeling of knowing, because it provides a precise identiﬁcation of the
perceived knowledge for each student, something that matches what
should be expected according to the instruction received.
Accordingly, it is worth noticing that amethod, ormechanism, of de-
tecting and counterbalancing social desirability tendency in FOK ques-
tionnaires should always be applied. Adding foil items to a survey, as
it has been shown, can be a reasonable and time-saving solution to
this matter.
FOK questionnaires can also be considered a valid, though indirect,
way tomeasure actual knowledge, as the FOK score increases according
to the learning opportunities and effort. Since FOK questionnaires are
easier to design and fairly less time-consuming when being corrected,
they represent a good alternative for monitoring learning progress,detectingweak consolidation of curricular contents, or other education-
al goals. In order to better plan the instructional action in school, lec-
turers and educational psychologists could ﬁnd interesting to broad
their knowledge about the amount of academic information the stu-
dents are actually able to retrieve from their memory, and also about
how this information varies across academic levels and university
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